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Order INSECTIVOEA 
Family TALPIDAE 
Domninoidpis cf. RiPARENSis Gi’eeii, 1956 
Figure 1 

Material: ]\I.C.Z. Nos. 17887, incomplete left lower jaw having 
Mj, (broken), alveoli of P 4 ; 17888, incomplete left 

lower jaw having M 2 , alveoli of 1 ^ 4 , M 3 ; 17889, left Mo 

(broken) . 

In size (Table 1) and in most general characteristics these 
specimens resemble the type and only previously reported speci- 
men of Domninoides riparensis, S.D.S.M. No. 53170, from the 
Clarendonian Wolf Creek fan mile of South Dakota (Green, 
1956, pp. 152-154). Compared to teeth in the type specimen, 
M.C.Z. No. 17889 is less worn, M.C.Z. No. 17887 is slightly more 
worn, and M.C.Z. No. 17888 is much more worn. 




Fig. 1. DomninoUles cf. riparensis, Lntonil view of left lower jaw, ]M.r.Z. 
Xo, 17887, X 9. 

The most distinct difference from the ty])c specimen is exhibited 
by M.C.Z. No. 17887 (Fig. 1 ), which has on ]\Ij a small but dis- 
tinct anterior cingulum that connects to the anterolingual cuspule. 
The anterior wall of Mj in the type is smoothly convex, hulking 
a cingulum. Another difference appears on M 3 in M.C.Z. No. 
17887, which has an anterior cingulum that is more reduced 
buccally than in S.D.S.iM. No. 53170. Also, in the type specimen 
the metastylid of ]\Ij is larger than tliat of i\Io, whereas in 
M.C.Z. No. 17887 the metastylid of i\lo is prominent and a distinct 
metastylid is absent on M^. 



('LARK, DAWSON, WOOD; FOSSIL MAMMALS OF NFVADA 



:n 



Tli(' taxonoini(' si^'nificaiiee of these difTerenec's is finestioiiabli* 
ill of the few available speeimeiis. Possibly the vaiaatioii 

ill the anterior wall of Mi is a inattei* of individual diversity. 
Somewhat similar individual variation has been r(‘|)oi't(‘d in 
another fossil talpid, Mcsoscalops scoprlotcmos, in whi(di there 
is “variable developnunit of a small anterior ein<.»uluiii, which 
ai)p('ars in the majority of sp(‘cimens’’ (Peed, PKiO, j). 4). That 
the size of the anterior cingulum may vary with wear in the 
Fish Fake Valley talpid is shown by the fact that the cingulum 
on the well worn Mo of No. 17888 is narrowcn* than that 

of i\I.r.Z. No. 17887. Similarly, stage of wear could account for 
the difference ludween the type and M.C.Z. No. 17887 in the 
cingulum of 

Since wear and individual variation are perhaps r(^sponsibl(‘ 
for the differences between the Fish Lake Valley talpid and the 
tyi)c of 1). riparnisis, a definite specific assignment should wait 
until inoi’C specimens allow better (‘stimation of the range of 
variation in either population. 

Variation that can be recognized as individual is exhibited by 
the two jaws from Fish Lake Valley, which differ from one an- 
otlier in the position of the two mental foramina. In both jaws, as 
in the type, the anterior foramen is below P*;. One si)eciinen, 
^LC.Z.Xo. 17888, resembles the type in having the inoiH^ posterior 
foramen in line \vith the posterior wall of the alvc'olus of P 4 , 
whereas M.C.Z. No. 17887 has the posterior foramen farther 
forward, in line \vith the middle of P4. 

Table 1 

Mcasiireiiieiits (in inillinieters) of Domninoidcs ef. riparcnsis 





M.l’.Z. No. 17SS7 


.M.r.Z. No. 17SSS 


length 


ca. 2.3 


— 


width tiigonid 


1.4 


— 


width talonid 


1.7 


— 


Cl 


— 


ci 


width trigonid 


1.7 


1.7 


width talonid 


— 


1.6 


ah'eolar length 


C(i. 6.5 


6.1 


outside depth jaw, at middle of Mi 2.2 


2.1 
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Older ?INSECTIVORA 

Figure 2 

A toothless fragment of a left lower jaw, M.C.Z. No. 17900 
(Fig. 2), represents an unidentifiable species of small mammal. 
The alveoli of the penultimate^ tooth, with the anterior wall 
broken away, and of the last tooth indicate that the penultimate 
tooth was somewhat larger than the last. The alveolus of the last 
tooth is 1.4 mm long. The alveolus for the root of the trigonid 
of the last tooth is set oldiepiely to the long axis of the jaw, 
directed anterolingually to posterobuccally, and is longer on the 
lingual side. The alveolus for the root of the corresponding tal- 
onid is longer anteroposteriorly and narrower transversely than 
that of the trigonid. The wall between the two alveoli of the last 
tooth has an indistinct, shallow groove dorsally, and that between 
the two alveoli of the penultimate tooth is more distinctly 
grooved. The deep masseteric fossa is bounded anteriorly by a 
rounded ridge. Lingually the surface of the jaw is essentially 
smooth ; a dental foramen occurs near the posterior edge of the 
incomplete specimen. Below the last tooth, the jaw is 1.5 mm 
deep. 




F^ig. 2. ?Iii,seotivore. Lateral view of left lower jaw fragment, M.C.Z. 
No. 17900, X 



Compared to other known mem))ers of the Fish Lake Valley 
fauna, M.C.Z. No. 17900 shows closest resemblance to i\lystipferus 
vespertilio, the type and only reported siiecimen of which is a 
broken fragment of a jaw with M- (U. Cal. No. 29604). In both 
there is a deep masseteric fossa, and lingually both jaw frag- 
ments are essentially smooth. The toothless jaw is a little larger 
than the type of Mystiptcrus vespertilio and seems to have the 
anterior boi‘der of the ascending ramus relatively farther from 
the last tooth. The specimens are too incomplete to allow more 
than partial comparisons, and i\I.(\Z. No. 17900 is regarded as 
indeterminate. 
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In the eonrse of tlieso eoinpai’isons llic* (inostion iirose of 

tlie taxoiiomie assi<^'nmon 1 of M i/sfiptcnis, originally (les(‘ribod 
as a vc‘si)ortilioni(l bat and ('oniparod with M inioptf rus by Hall 
(IDdOa, p. dlf)). lic-exaiiiinatioii of the ('haiaietei’S of Mysfipfcnis 
and of tlie different'os from M iinoj)f(ri(s led Patterson and ]\Ie- 
Or(‘w (PK17, ])p. l^r)()-2r)7) to assign the foriiuo’ to tli(‘ inseet ivoi-(‘ 
family Soi'ieidae. The f(‘atiires of M ijsfiptcrus eitcal by Patterson 
and IMeOrew as eharaeteristie of sorieids oeenr in some other 
iiisc'etivores as well. Th(‘ de(‘p masseterie fossa, for example, is 
found also in Xycf itJurhnu , M icro})t(nio(J ns (^latthew, PH)h. j)l. 
51, 1), and a ^aeolabidim^ ins(‘etivore, ef. Myolcsfrs dasypdi.r 

(MeKenna, 1960, p. 147). Tlie eombination of eharaet(‘rs known 
in 3 IysU 2 )tcrns may not preeinde refeiamee to the Sorieidae, but 
at the same time they do not seem to make such a referenee the 
only assigaiment jiossibhs It would seem necessary to liav(‘ s|)(‘ci- 
mens of Mysfiptcnts in addition to the rather inadeipiate tyi)e in 
order to clarify the taxonomic jiGsition of the g’enns. 

Order JjAGOMORPIIA 

h'am i 1 y ( ) P 1 1 ( ) T ( ) X 1 D A E 

11E8P1:H()LA(;o:M YS^ ikav ^emis 

Tj/pc species: IlespereAayomys yalbreaihi n. sp. 

Diagnosis: Cheek teeth hypsodoiit but rooted; occlusal surfa<'(‘ 
of P^AP with persistent crescentic valley, hypostria extending' 
almost to crescent, and anterolo])!! transversely wider than 
])ostei’oloidi ; P-> with buccal fold between trigonid and talonid, 
anterointernal groove in trigouid, lingual wall short anterojioster- 
iorly ; trigonid of P 4 AI 2 widei’ and shorter than talonid, talonid 
with anterior jirotrusion directed toward trigonid, and jiostero- 
lophid present in eaidy stage of wear; large mental foramen Ixdow 
P;>, smaller mental foramina anterior to P- and in line b( 4 w(‘en 
AI 2 ; lower teeth include ; size near that of Oreohigus 

nevadensis; tooth measurements as given in Table 2. 

IIesperolauomys galbreatiii" n. sj). 

Figures 3-4 

T]}pe: ]\LC.Z. No. 17890, incomphde right lower jaw with 

broken incisor, IX and alveolus of M.-. 



^ I'^rom iirook : hvsprros — - wost : la</os — hare* : mi/s — niniiso. 

For Dr. E. ('. CJalbreath in r(‘co.:;iiiti(>n ()f his w(jrk on fossil laf^omorphs. 
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Hypodigm: Type; M.C.Z. Nos. 17891, frag’mentary left lower 
jaw with Po-iMo ; 17892, fragmentary left lower jaw with talonicl 
of P 4 to ]\Io ; 17893-17894, upper incisors; 17895-17899, isolated 
upper eheek teeth; 7651-7652, isolated lower cheek teeth. Prob- 
ably referable, U. Cal. No. 29633, upper deciduous premolar. 

Diagnosis: As for the genus. 

Deseripiion: The skull, with the exeeption of a maxillary frag- 
ment, is unknown, and the upper dentition is represented by 
isolated teeth only. The anterior upper incisor has a longitudinal 
groove slightly medial of center on its anterior surface. The 
part of the incisor medial to the groove protrudes farther anter- 
iorly than does the lateral part. Of the upper cheek teeth, P- 
and P'" are not known, but P'^ and probably AF are represented. 
Unilateral hypsodonty is exhibited by these teeth, which are 
convex lingually (Pig. 3 A, C, D). Two small buccal roots and 
a larger lingual root are present on the known upper cheek 
teeth. 




Fig. 3. Hcsperolagomys galbreathi, 11 . gen., 11 . sp. Upper eheek teeth, 
X t). Probable INF, M.C.Z. No. 17898; A, anterior view; B, occlusal view. 
P^, Vr.C.Z. No. 17890; C, anterior view; D, occlusal view. 
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On a worn ^1,0. Z. No. 17S95, tlio anterior loph is wider 

than tli(‘ j)osterior loph. TIu‘ palt(‘rn on the oc(‘lusal snrfaee 
inehules an isolat(‘d, eement-fill(Hl, ereseentie valhw in the bueeal 
hair of the tootli and a eeinent-till(‘d internal hypostria. The 
hypostria is directed toward the anterior wall of the crescent and 
extends almost to its lingual wall. Features of the buccal edge of 
the occlusal surface cannot be determined due to breakage. 
Another specimen, IVf.F.Z. No, 1789G (Fig. 3 C, D), s(‘ems to 
be a relatively unworn P^. At the occlusal surface the anterior 
and posterior lophs are ueai'ly ecpial in width, but farther down 
the shaft the anterior loph protrudes more medially. A centi*al 
lobe connects to the buccal wall betAveen two rounded cnspules 
and extends in a Avide V to join the posterior Avail of the tooth. 
Anterioi', lingual, and posterolingual to the central lobe is the 
cement-tilled depression that fonns the crescentic valley of the 
more A\^orn tooth. Posterobuccal to the lobe is a second cement- 
filled depression. The buccal exits of these d(‘pressions are 
blocked by the buccal cnspules. The internal hypostria cros.ses 
about one-third of the occlusal surface. 

A AA’orii tooth, ]\1.C.Z. No. 17898 (Fig. 3 A, B), probably is a 
molar. In this speeimen the anterior loph protrudes farther 
lingually than the posterior loph; the complete Avidth of the 
anterior loph is not shoAvn, oAving to its broken lingual Avail. The 
crescentic valley divides anterobuccally into tAVO distinct parts 
around a transversely elongated cuspnle. The antei*obuccal pai‘t 
of the valley seems to be better developed than in i\l.C.Z. No. 
17895, a P'^ in an approximately compai'able stage of AA'car. The 
probable molar lacks the posterobuccal cuspnle and is leduced 
posterobuccally in comparison Avith M.C.Z. No. 1789G, although 
valid comparisons Avith the latter are limited by ditferences in 
stage of Avear. Interpretation of i\l.C.Z. No. 17898 as a molar 
is supported by comparisons Avith Amphilagus fontanm si, a late 
.Miocene ochotonid in which resembles this pi'obable molar and 
P^ is more similar to M.C.Z. No. 17896. The closer resemblance of 
iM.C.Z. No. 17898 to ]\P than to of A. fontannesi suggests 
that it may be the anterior molar, since A- is more reduced 
posteriorly in A, fontannesi (Forsyth Major, 1899, pi. 3G, figs. 
G of M-, 7 of Ml, 8 of P^). 

An isolated uppei' tooth, F. Cal. No. 29633, was tentatively 
identified as E nt opt y chits/ sp. (Hall, 1930c, p. 29G) but Avas 
subsequently recognized as a deciduous premolar of a lagomorj)h 
(Wood, 1936c, p. 25). The tooth is smaller than the permanent 
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upper teeth of Hcsperolagomys, ))ut probably represents this 
ocliotonid ratlier than the much lar^’er leporid of the Fish Lake 
Valley fauna. 

The lower jaw and dentition are more adequately represented 
than the upper. The ventral border of the horizontal ramus (Fig\ 
4 B) is essentially straight below the cheek teeth and curves up, 
below the diastema. The jaw is slig’htly deeper l)elow the posterior 
than below the anterior cheek teeth. The shape of the jaw is 
more similar to that in TitaHoniijs and Oreolagus than to that 
in OcJiotona, in which the jaw is deeper below the anterior cheek 
teeth and has a more concave dorsal border at the diastema. 





Fig. 4. Ilespcrolagomiis galhrcalln, n. gen., ii. sp. Eight lower jaw with 
type, ]\l.C.Z. No. 17890, X ti. A, oechisal view of cheek teeth; B, 
lateral view. 



On the lateral surface of the jaw are several mental foramina ; 
the laro*est of these is in line with the talonid of Bo and lielow 
mid-depth of the jaw. A smaller foramen occurs anterior to Bo, 
above mid-depth, and a depression with two small foramina is 
situated in a line between and and lower than the anterior 
foramina. This disposition of mental foramina, with tlie middle 
foramen the largest, differentiates Ilcspcrolagomijs from other 
known ochotonids. In Dcsmatolagus vciusins, I), gobinisis^ and 
Sinolagomyfi (Bohlin, 1942, pp. 62-63), anterior and posterioi* 
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iiieiita] foi'amina are pi'esont. I^elweeii them tiiere oeeui's in some 
speeimens another small foramen or foramina approximately in 
the i)osition of the large foramen in If cspcrolagomifs. Presence 
of a s(>ries of mental foi’amina seems to be primitive for lago- 
nioi’|)hs. Different ochotonids retain and em])hasize different 
foramina of this series. Ifespcrolagomijs retains a primitive 
series, with emphasis on the middh‘ foramen. Another variant 
on these foramina in an ochotonid is seim in Ken gala (jouujs of 
the ]\lioe(me of Africa, in which tlie two main mental foramina 
(]\IacI lines, p. 10 ) seem to (*orrespond to the middle and 

])Osterior foramina of Ihspcrokfgonijjs. In OcJiotona th(‘ single 
mental foramen, probably repr(‘senting the posterior rorainen of 
II( sp( rolagomys, is situat(‘d below 

The sliaft of the incisor extends approximately to a line lielow 
the middle of , as indicated by a swelling on the medial surface 
of the jaw. The lower cheek teeth are hypsodont but root(‘d. 
For most of tlieir length the trigoiiid and talonid of are 

connected by cement only, but a short distam^e above the roots 
the dentine of the two columns becomes confluent. An isolatial 
tooth, probably a molar, shows two small rootlets for tlie trigonid 
and a singh' root for the talonid. The alveolar portions of P- 
and P 4 are relatively straight anteroposteriorly and extend down 
lateral to the shaft of the incisor. The lateral surface of the jaw 
swells out over P 4 , thus giving space for that tootli lateral to the 
incisor. The alveolai- jiortions of and Mo curve posterioi’ly 
and in this way avoid interfering with the shaft of the incisor. 

The most complete lower jaw is th(‘ typ(^ specimen, ^M.F.Z. Xo. 
17890 (Fig. 4). On Fo a cement-filled biu'cal fold cross(‘s about 
half the occlusal surface and marks th(‘ division b(‘twe(ni ti’igonid 
and talonid. The trigonid is rounded antcn-obnccally. Antero- 
lingually, P;j has a wide, shallow groove with a thin coating of 
cement. This groove is interpreted here as being in the trigonid, 
and not between trigonid and talonid. The lingual wall of P- 
is short anteroposteriorly. 

The trigonids of P 4 -M 2 wider transversely and shorter 
anteroposteriorly than the cori’es])onding talonids. Each talonid 
sends forward a narrow i)rotrusion. Enamel is ])rominent on 
the external and posterior walls of trigonids and talonids. The 
alveolus of M;. is rounded buccally and is nai’rower ti’ansvei’sely 
than that of the talonid of ]\Io. The shap(‘ of the alveolus suggests 
that was probably nmre rounded and less tapcr(‘d buccally 
than is that tooth in Ochoiona. 
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A young’ individual of Hcsperolagomys is represented by U. 
Cal. Xo. 29626, an incomplete lower jaw with P 4 -Mi (Hall, 
1930c, p. 311; the specimen was tentatively identified by Hall as 
SiflvilagHs'i sp.). Small posterolophids, which would be worn 
away a short distance down the tooth, occur on the talonids of the 
two teeth. The limited hypsodonty of llcsperolagomys is illus- 
trated by this specimen, in which the little worn P 4 shows at its 
base the confluence of the dentine of the columns that occurs just 
above the roots. 



Table 2 

Measurements (in millimeters) of llcsperolagomys galhreathi 





M.C.Z. 
No. ITSO.l 

P4 


M.C.Z. 
No. 17S00 

p4 


M.C.Z. 
No. 17898 
probably ]M1 


length 


1.5 


1.5 


1.3 


width anteroloph 


— 


2.3 


2.9 


width posteroloph 


— 


Ct 


2.5 


M.C.Z. No. 17890 
type spechiien 


P;> length 


1.1 






width 


1.2 






P-l length 


1.7 






width trigonid 


1.9 






width taloiiid 


1.4 






Ml length 


1.6 






width trigonid 


1.8 






width talonid 


1.4 






M 2 length 


1.6 






width trigonid 


1.7 






width talonid 


1.4 






alveolar length P 3 -M 3 


8.1 






length P 3 -M 0 


5.8 






length P 4 -M 2 
inside depth jaw, at 


4.9 






middle of i\Ii 


5.3 







Uespcrohiyomys is an ochotonid that retained into tlie early 
Pliocene a number of ])rimitive characteristics, among which are 
the rooted cheek teeth, jiersistence of folds in the buccal part 
of the occlusal surface of P"^ and i\I C ^i^d talonids that are nar- 
I’ower transversely than the trigonids on P .4 -Mo. Combined with 
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these primitive characteristies, llcspcrolagomijs exhibits its own 
peculiar features, iiiehulin”- the marked anterioi* protrusion of 
tlie talonids on tlie disposition of the mental foramina. 

Otlier ochotonids that liave been reported from the North 
American later Tertiary are Orrolagus from tiie Pliocene and 
Ochotona which first appears in the middle Pliocene. Among the 
characters distinguishing Oreolagus from Ile^pcrolagomijs are, 
ill the former, higher crowned cheek teeth, sliape and proportions 
of the lower cheek teeth, in wliic-h the trigonids and talonids of 
P4-M0 are more nearly equivalent in width, and absence of 
Ochotona is distinguished from Ilespcrolagomgs by its more 
hypsodont cheek teeth, absence of a persistent crescentic valley 
on P^ and ]\P, more complex folds on Po, and approximately 
equivalent width of the columns of P4-M0. The presence of 
llesperolagomys with its primitive characteristics in the North 
American early Pliocene seems to be a parallel to the presence 
oi Amphilagiis fontanncsi, an ochotonid likewise having primitive 
dental features, in the late iMiocene of Europe. 

Unless there has been a reversal of evolution affecting several 
characteristics, which seems unlikely, llesperolagomys was de- 
rived from a primitive ochotonid. Of known forms, Desmatolagus, 
which has rooted cheek teeth and a generally primitive level of 
development, could be near the ancestry of llesperolagomys. 
i\Iore specific evidence for such an affinity, other than the merely 
primitive features, is afforded by the structure of Po. In 
llesperolagomys that tooth has a narrow lingual exposure and an 
anterointernal groove that seems to be in the trigonid. Desma- 
tolagus gohiensis of the late Oligocene of Asia has a somewhat 
similarly shaped P 3 in some individuals; in late stages of wear 
the anterointernal groove is worn away in that species. An earlier 
species, I), vetustus of the Mongolian early Oligocene, shows the 
same general pattern of folding on P 3 , but the lingual wall is 
less reduced anteroposteriorly than in D. gohiensis (P3urke, 1941, 
pp. 16-17) and llesperolagomys. A trigonid of P3, that is divided 
by an anterior fold, and an internal wall of P3, that becomes 
reduced in later species, are among the characters distinctive of 
Burke’s ^^Desmatolagus phylum” (1941, pp. 17, 22). If the 
folds on P 3 in llesperolagomys have been interpreted correctly, 
the similar structure of that tooth would seem to indicate affinity 
with Desmatolagus. Whether llesperolagomys is closer to Asian 
species of Desmatolagus or to North American species referred 
to that genus remains to be determined. 
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Family LEPORIDAE 
IIypolagus fontinalis Dawson, 1958 

Material: IM.C.Z. Nos. 7640, incomplete left lower jaAV with 
P 4 -M 0 ; 7641, left premaxilla with upper incisors; 7642, isolated 
teeth; 7643, posteranial fragments including proximal and distal 
ends of humerus, astragali, calcanea, navicular. 

IIypolagus fontinalis, a previously known member of the Fish 
Lake Valley fauna (Dawson, 1958, p. 48), is represented hv these 
specimens. LoAver cheek teeth agree in size (Table 3) and struc- 
ture with other specimens of this species. 

The upper cheek teeth of II. fo7itinalis were previously un- 
known. Two folds, of Avhich the lingual is longer, occur on the 
anterior surface of P-. The internal hypostria crosses somewhat 
more than half the width of the occlusal surface on P^-M-. The 
Avails of the hypostria are strongly crenulated on P-"^; on speci- 
mens that are probably P*^ or ]\P the Avails are less strongly 
crenulated ; and in a specimen that seems to represent M- the 
Avails are only slightly AvaAy. Thus, the folding in the AA^alls of 
the hypostriae decreases posteriorly in the series of molariform 
teeth. In general structure the upper cheek teeth resemble those 
of H. vetiis, a species averaging larger in size than II. fonthialis. 



Table 3 

Measurements (in millimeters) of IIypolagus fontinalis 





M.C.Z. 
Xo. 7042 


M.U.Z. 
Xo. 7040 


AI.U.Z. 
X"o. 7043 


P- length 


1.2 






width 


2.6 






p-* or Ml length 


2.3 






width anterolopli 


4.2 






width posteroloph 


4.0 






P3 length 


2.6 






width trigonid 


2.0 






width talonid 


2.5 






P4-M2 length 




7.4 




astragalus, length proximodistal 




10.6 


width 






5.4 


humerus, length proximal end 






10.9 
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The })osteraiiial parts are smaller than e()rres])Oii(lin^^ parts 
of II. vet us l)nt sn^'^est similarity to If. vet us in ‘’•eneival level of 
development. 



Order KODEXTTA 

Family (d^KT^lTl DA F 
Cor KM VS Wood 11)46 

Type species: Ilesperomys loxodon Cope 1874. 

Iieferred species: C. dent(dis (Hall), C. lonyidens (Ifall), C. 
keUoe/cjae (Ilotfmeister) , and C. esweraJdensis n. sp. 

Distribution : Late ^lioeene Barstow and Niobrara Liver to 
(‘arly Plioeene Fish Lake Valley; Nebraska, New ]\I('xieo, Cali- 
fornia and Nevada. 

Emended diagnosis: Crieetid in wbieh alternation of bneeal 
and lingual ensps has be^un to develop; erowns low; no distinct 
inesoeojie or mesoeonid, althoiigL mesolojih or mesolo])hid may 
be M’ell developed; protoeonid and metaconid of iSli unite, after 
varying’ amounts of Avear, at anterior end of protoeonid ; meta- 
eonid of iMi»--5 at anterior mai'gin of tooth, Avith anterioi' eingulum 
absent or restricted to buccal margin of tooth; paraeone of ]\n 
unites with posterior end of protocone and, sometimes, Avith 
its anterior end; metacone of unites Avith postei’oloph rather 
than Avith hypocom^ metacone of M- tending to unite in this 
manner; loAver incisors broad; nnmtal foramen IxdoAv or just 
in front of ; masseteric fo.ssa prominent, ending below ; 
deep valley betAA’een ]\I;. and the coronoid process. 

One of the stinking peculiarities of North American Tertiary 
rodent history is the record of the crieetids. In the middle Oligo- 
cene, Eumys is unquestionaldy the most abundant rodent, and 
a number of different species ha at been recognized. Leidymys 
and Seottimus have deATlojied from a Eumys ancestry. Sjiecies 
of Eumys are knoAvn from the Oligocene of the Great Plains 
(Wood, 11)47; Galbreath, 1954) and of Montana (Wood, 1947, 
p. 262; White, 1954, pp. 410-415). In the early ^Miocene, tAvo 
species of Leidymys and ]\iciculns insoUtus are knoAvn from 
the middle John Day (Wood, 1946a). Eumys eliensis, from 
the equivalent Fort Logan of ^Montana (Black, 1961c, pp. 7-10), 
seems to be more closely related to E. brachyodus of the plains 
than to the large ]\lontanan species of Eumys described by White 
(1954). It seems possible that Cotimus (Black, 1961a) may be 
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related to PacicuIuSy known only from the upper teeth (Wood, 
1936a, pp. 4-6; Black, 1961c, pp. 10-12). Scottimus kellamoruyn 
is a continuation of the Oligocene Scottimus lineage (Black, 
1961b). 

The only described North American cricetids between the early 
Miocene and the late Pliocene are : Iloratiomys montanus (Wood, 
193ob, if it is a cricetid), and Paciculus montanus (Black, 1961c) 
from the Deep River of Montana; Cotimus alicae from the Flint 
Creek of Montana (Black, 1961a) ; Miochomys niohrariensis from 
the Niobrara River (Iloffmeister, 1959) ; and four species of 
Copemys — C. longidens (Hall) from the late Miocene Barstow 
of California, C. hdloggae (Iloffmeister) from the late Miocene 
Niobrara River of Nebraska, G. loxodon (Cope) from the late 
Miocene or early Pliocene Santa Fe of New Mexico, and C, 
dentalis (Hall) from the early Pliocene Fish Lake Valley. An- 
other species of Copemys from the Fish Lake Valley is described 
below. 

The published record would indicate that the cricetids were 
nearly absent from the Great Plains area during the Miocene and 
most of the Pliocene, although they survived and evolved in the 
intermontane areas farther west. Even at such a semi-inter- 
montane area as Split Rock there are no cricetids among the 
thousands of rodent teeth known. The dominant North American 
Miocene small rodents were the entoptychine geomyids. In the 
Pliocene, their place seems to have been taken by the heteromyids. 
The cricetids do not come back into the picture until the end of 
the Pliocene, when both hesperomyine and microtine forms be- 
come abundant. Perhaps the invasion of the Old World micro- 
tines reduced the competing heteromyids, and allowed the native 
American cricetids to spread eastward once more. The presence 
of G. keUoggae in Nebraska and of cricetids in the Miocene of 
Florida (Wood, 1947, p. 491), however, shows that they were not 
completely absent in the great plains and farther east. 

The present evidence suggests that the hesperomyines were 
derived from the eumyines in a manner somewhat similar to that 
shown in Figure 5, and that the series Eumys — Leidymys — 
Copemys — Peromyscus is not far from a true phyletic sequence. 
The citation of Leidymys in the Oligocene is based on the refer- 
ence to that genus of L. vetus (Wood, 1937, p. 257), Galbreath 
(1953, p. 72) states that in his opinion Eumys cxiguus and 
Leidymys vetus represent the same species. In this allocation 
he is followed by Black (1961b, p. 3). However, Leidymys is 
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charaetoi-izcd by a well-developed liypoeone-like eiisp on In 
Eumijs, inelndiiio- E, cj’ifjuus, this eiisp is at iiiost an enlarg'ed 
eing-iihuiL Since Le\dymi)s is ])resninably derived fi'oin Eumys, 
tlie transition iiiiist have occurred as individual vai'iants. But 
Eumys cxiguus also shows the tlevelopimoit of anteroposterior 
connections between the ciTsts, leading toward Scottimus (Black, 
BJGlb, ]). 3, ti'ansfers it to IScottimiis, which is just as reasonable 
as leaving it in Eumys), and there is no trace of these iji the ty})(‘ 
of Lcidymys vet us. The status of the Oligocene enniyine rodents 
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Fig. 5. Phylogenetic relationships of North American Tertiary cricetids. 
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will have to remain nebulous until the very extensive collections 
are studied, so that it will l)ecome possible to separate individual 
variations from specific and generic variants. There is so much 
variation among North American Oligocene cricetids that all 
possible later trends seem to be represented within a single 
population, sometimes even in the material fi’om a single ant 
hill. Very few if any of the described forms can be considered to 
be adequately categorized and separated from each othei*. 

Cotimiis (Black, 1961a, p. 73) is distinct from Copemys. It 
may represent the hitherto undescribed lower teeth of Paciciilus. 
At any rate, as stated above, it is close to that genus, and not in 
the line leading to Pcromyscus. 

Iloffmeister (1959, p. 698) has pointed out the similarities of 
]\J iocho))iys to Omjchomys (Fig. 5). The former genus is most 
probably also derivable from Leidymys. Iloratiomys is as isolated 
as when it was first described (Wood, 1935b, p. 3). 

Copernys includes several forms at rather diverse levels of 
development. All the species seem to be evolving in slightly dif- 
ferent directions, and the data are not adequate at present to 
determine ancestor-descendant relationships among the group. 
The alternation of the buccal and lingual cusps and the shifts 
in the points of attachment of the various cusps and crests are 
progressive features foreshadowing Pcromyscus. 

COPEMYS LOXODON (Cope) 

Figures 6-7 

U esperomys loxodon Cope, 1874, p. 148. 

Eumys loxodon (Cope). Coi)e, 1875, p. 993. 

Pcromyscus loxodon (Cope). Hay, 1902, p. 727. 

Copernys loxodon (Cope). Wood, 1936a, p. 5. 

The synonymy given here, rather than that cited previously 
by Wood (1936a, pp. 5-6), is the correct one. 

Type: U.S.N.M. AV. 1204, right lower jaw with I, and M^.o ; 
an isolated right P may belong to the same form, and an isolated 
right I] certainly does not. 

Ilypodigm: Type only. 

Emended diagnosis: W^ell developed lingual mesolopliids, ex- 
tending from i)osterior arm of protoconid to lingual margin of 
ci'own and ending in a distinct mesostylid ; posterior cingulum of 
AF connecting witli buccal rather than lingual margin of hypo- 
('onid; masseteric fossa witii everted, overhanging dorsal margin; 
tooth measurements as giv(‘ii in Table 4. 
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Description: The masseteric fossa is quite unusual, in its over- 
hanging dorsal margin (Fig. 6). Xo suggestion of such a struc- 
ture is seen in other species referred to this genus, but there is 
clearly eonsideral)le interspecific variability in this respect (Figs. 
8E, 9F). The ventral margin of the fossa extends to the ventral 
border of the angular process, as in C. dentalis. The masseteric 
knob, at the front of the fossa, lies beneath the middle of Mj, 
and is more distinct than in C. dentalis^ but less so than in C. 
esmeraldensis. The mental foramen lies just in front of the an- 
terior root of Ml as in the other species. There is a pronounced 
groove between M3 and the eoronoid process. The latter passes 
the alveolar border by the middle of ^13. 





Fig. 7. Copemys loxodon^ U.S.X.M. Xo. 1204, X 10- A, RM 1 - 3 ; B, medial 
view of riglit lower incisor; C, ventral view of right upper incisor; I), dorsal 
view of another right lower incisor with same number. 



The cheek teeth of the only known specimen of this species are 
quite distinctive (Fig. 7A), and are fartlier removed from tlie 
Peromyscus pattern than are those of the other members of the 
genus. As suggested by Wood (1936a, p. 6), the closest relatives 
of this species seem to be certain species from the Miocene and 
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Plioeone of California ami Nevada, whieli have been deseril)ed 
as Pcromyscus/' and which are here referred to Copcmys, The 
})eculiar position of tlie posterior cin^nlnin of !Mo is just as 
iini(pie as it seemed in 198G {op. cit., p. 6 ), but Hooper’s recent 
study (1957) of tooth variation in PcromijHCus shows liow much 
variability can exist witliin a single living genus, and warns us 
to be earel'ul about drawing the lines of speeifie or generic varia- 
tion too tightly among fossil forms. (The magnification shown 
for these teeth in Wood, 19G6a, fig. 5, is incorrect, that figure 
being 7.5, rather than 5, times natural size.) 

The lower incisor (Figs. G, 7 B) is similar to that of other 
species of the genus. The anterior face is fairly flat. At the tip 
of the median side, there is an extensive flat area, where there 
has been interdental wear with the tooth of the op])osite side. 
This is also present on the type of C. dcntaliSy but all other 
specimens are too broken to be sure whether this is a generic 
character, although it probably is. It would probably be associ- 
ated with a well-developed Transversus mandibulae muscle. 

The upper incisor associated with this specimen (Fig. 7C) is of 
the correct size and general shape to belong here, but it cannot 
with certainty be referred to this form. Another lower incisor 
(Fig. 7D) is much too small for Copemijs, and is too narrow and 
with too heavy an anterior enamel face to belong to a crieetid. 
It agrees in size, shape, and sha])e of the pulp cavity with the 
incisor of small heteromyids, and presumably is referable to a 
member of that family. 

COPEMYS DENTALIS (Hall) 

Figure 8 

reromyscus dcntalis Hull, 1930c, p. 306. 

Type: U. Cal. No. 29GG5, a lower jaw with Klj and Mj^o. 
llypodujm: Type, and U. Cal. No. 29636, edentulous rigid jaw, 
and U. Cal. No. 29638, left jaw with ^C-o- 

Emended diagnofiis: Fossa between IMo and the coronoid proc- 
ess bears small nutritive ioramina ; mental foramen below dia- 
stema as in C. ioxodon; anteroeonid area of Mi simple as in ('. 
lonyidcns, but larger than in ioxodon; mesolophid present or 
absent, and low when present; no distinct hypoconulid on ; 
metaconid of M 2-3 far forward, eliminating lingual half of 
anterior cingulum as in C. ioxodon; lower incisor narrow; tooth 
measurements as given in Table 4. 
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Description : The tooth pattern of this species (Fig. 8 A-B) is 
more Pcromyscus-Wkc than is tliat of the genotype. The teeth 
show the Peromyscus type of alternation of cusps, but the cusps 
are still less completely integrated with the lo])hs than in Per- 
omyscus, warranting the i‘efei*ence of this si)eeies to a genus 
ancestral to Peromyscus, for whieh Copemys is the best name 
until a great deal moi‘e is known about Miocene and early Plio- 
cene North American cricetids. 



Fig. 8. Copemys denlalLs. Teeth X 10, jaw X U- t'al. No. 20G35, 



seetion of rigiit Ii, from rear; D, U. Cal. No. 29G30, cross section of right 
li, from front; E, lateral view of lower jaw, anterior half based on U. Cal. 
No. 29635, type, and rear half on U. Cal. No. 29636. 

In M], the anteroconid is somewhat larger than in C. loxodon, 
and is close to the metaeonid. There are distinct ridges running 
postei'iorly from the pi-otoconid, along the buccal margin of the 
tooth, in all teeth. These are also pi*esent on Mj of (\ Joxodon 
(Fig. 7 A), but ai‘e less well develojied in other species. The 
niesolophid (or posterior arm of the protoconid) is absent in all 
teeth except Mj ot‘ U. Cal. No. 2f)(i‘38, where it extends as a faint, 
low ridge to the buccal mai‘gin of the tooth (Fig. 8 B). The 
hypoconulid seems i)Oorly developed on Mj, but distinct on 

The incisor has a rounded antei'ior face with a lieaAW coat of 
enamel. It is slightly concave on the medial side of the type (Fig. 
8 C) which is not shown in the other specimen (Fig. 8 D), and 
is [)robably due to ernshing, and, at this lev(4, is certainly not due 
to interdental weai*. 
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Tho jaw is slender, witli no snj^iiestion of a (4iin procM'ss. Tlu* 
nuMital foi'ainen is below tiie ])osterioi' portion of the (liast(‘ina. 
Tlie niasseterie fossa is sliallow(‘r than in otlno* sj)e('i(‘s of the 
< 4 'enus, bein^- bounded by faint rid^-es, esjieeially on th(‘ dorsal 
side (Fi<’‘. 8 E). The anterior (Uid of the fossa is Ixoieath the 
middle of Posteriorly, th(‘ ventral bordei' of iho fossa ap- 

pi*oaeh(‘s th(‘ ventral niar<i^in of the an^le. The bas(‘ f)f the 
ineisoi’, in V. Cal. No. 29()d(), forms a knob on the lateiail surfaei* 
of the mandible, at the level of the molai’ alveoli but w(41 behind 
them. This knob is l)i'ok'en through on tlie sp(‘(4m(‘n. 

CoPEMVS LONOIDENS (Hall) 

Prromyscus lonpidenfi Hall, HloOl), p. 315. 

Peromyscus sp. Hall, 19301), p. 310. 

Peromy.scua sp. Hall, 19301), p. 310. 

All of Hall’s speeimens se(‘in to be witliin the limits of one 
variable species, in whieli variation is no greater tlian in living 
species of Pn'o}}iyscus (Hooper, 1.957). 

There is a single anteroconid on of the type, as in tlu* 
previously discussed species. A crest, probably the mesolopliid, 
reaches the lingual margin of the ci’own in the type. It is much 
smaller in C. Cal. No. 285(K3. In C. Cal. No. 28506, the er(*.st is 
comi)lete but its lingual lialf is vei-y low. Tlie isolated tooth ol’ 
Hall’s first Prrcnnysciis sp. (P. Cal. No. 28517 ; it is not P^ as 
Hall stated) is about ten per cent smalhu* than the tyiie specimen, 
and is somewhat (but not significantly ) iiari’OAver than the other 
material. The isolated of U. Cal. No. 28516 is intermediate 
in size between what would be exjiected for that of P. Cal. No. 
28517 and the i*est of the population. 

There is a faint trace of an anterolingual cingulum on AP of 
the type, but it is almost eliminated. The mesolophid is veiy 
sliort on tliis tooth. 

The lingual anterior cingulum of Mo is veiw small. In the 
type, the entoeonid and mesolophid are minute. There is a lingual 
marginal i*idge connecting the metaeonid and entoeonid. 

The upper teeth show progressive development of loj)hs. In 
M^ of P. Cal. No. 28515 the metaeonid unites with the middle of 
the posterior cingulum. \u ^I-, there is the beginning of this 
posterior union (not shown in Hall’s figure, 1930b, 6g. 7 A), but 
the union between the metacone aiid hypocone is still ])i*esent. 
The mesoloph (or anterior arm of the byi)o('one) is well d(‘- 
velojied. The tooth figured by Hall as ]\I*' (op. cii.. fig. 6) is 
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actually a specimen of M- in which both unions of the metacone 
are present, and the mesoloph is very long. 

The range of variation in tooth size is indicated in Table 4. 

The mental forame]i lies beneath the diastema, as in C. clentalis, 
and the size and shape of the masseteric fossa is also like that of 
C. clentalis. 



CoPEMYS KELLOGGAE ( lloffmeister ) 

Peromyscus helloggae Hoffmeister, 1959, p. 698. 

This species, from the late ]\Iioeene Niobrara River fauna of 
Nebraska is referable to Copemys. The anteroloph is a single 
cusp, close to the metaconid (lloffmeister, 1959, fig. IB). There 
is a long mesolophid, reaching nearly to the lingual margin of 
the crown. The hypoconulid is very well developed. 

The upper molar described by lloffmeister as Mioehomys 
niohraricnsis does not appear to be referable to the same form 
as do the lower teeth, although they are of the appropriate size 
to belong together. The metacone has not shifted its union away 
from the hypocone, and the posterior cingulum is short. The 
separation of the tooth into three transverse lobes is not char- 
acteristic of Copemys. 

Copemys esmeraldensis n. sp. 

Figure 9 

Type: M.O.Z. No. 7644, right jaw with Mj and M 3 and incisor. 
llypodigm: Type; ]\I.C.Z. No. 7645, right jaw fragment with 
Ml ; M.C.Z. No. 7646, edentulous right jaw; and M.C.Z. No. 
7647, left maxillary fragment with MC 

Diagjiosis: Jaw heavier than in C. dentalis. with chin process; 
masseteric fossa not reaching as far ventrad on angle as in C. 
de7italis and upper border of masseteric fossa more pronounced, 
but much less so than in C. loxodon; mental foramen beneath INC 
rather than in front of it; fossa between M 3 and coronoid as in 
C. dentalis; anteroconid area highly complex ; mesolophid present 
and long, though sometimes low; sometimes an accessory crest 
running buccad from the entoconid to the buccal margin of 
the tooth; hypoconulid of Mj distinct; metacone of M'^ uniting 
with posterior cingulum rather than with hypocone ; lower 
incisor wide; larger than C. dentalis; tooth measurements as 
given in Table 4. 



Table 4 

Measurements (in millimeters) of lower teeth of Copemys 



51 




Ti anteroposterior 1.27 1.20 1,40 1.44 

transverse 0.70 0.70 1.03 1.02 0.59 
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Distribution: Lower Pliocene Fish Lake Valley beds, Esmer- 
alda Formation of Nevada. All material came from locality A 
shown by Hall (1930c, pi. 37, fig. 1). 

Description : As shown by the two specimens of M| preserved 
in the present collection (Fig. 9 P>, C) thei*e is considerable 
variability in pattern in this tooth. From what is known of the 
variability in the Oligoeeiie Eumys, and from the detailed studies 
of Pcromyscus by Hooper (1957), however, it seeiiis obvious that 
a great deal of individual variation can be expected within a 
single species of cricetid. Initially, because the specimens come 
from a single locality, all the Fish Lake Valley cricetids were 
referred to a single species. As the study proceeded, however, 
it became apparent that not only is the material in the present 
collection all much larger than Hall’s material, but there is also 
the much greater complexity of the anteroconid region and the 
rather striking difference in the jaw structure, including the 
masseteric fossa and the position of the mental foramen. These 
differences make it seem unlikely that this material is conspecific 
with C. dentalis, even though the present collection came from 
the same spot as the Ihiiversity of Falifornia material. 

The pattern of iSU (Fig. 9 A) is fundamentally intermediate 
between that of Enmys degans (AVood, 1937, fig. 57) and that 
of such living species of Pcromyscus as P. nudipcs (Hooper, 
1957, fig. 19). The anterocone is a large cusp, continued both 
buccally and lingually by narrow ridges. Buccally, there are 
two such ridges, separated by a groove, as in P. nudipcs. The 
anterior arm of the protocone unites with the middle of the 
anterocone. The posterior arm of the protocone unites with the 
paracone to form a protoloph as in Eumys. Tn general, in 
Pcromyscus^ the paracone is behind the i)rotocone, though this 
is not always the situation. This shift is just beginning in 
the present form. The mure is longer than in Pcromyscus. The 
mesoloph, as in Eumys, is a continuation of the anterior arm 
of the hypocone, instead of appearing more closely related to 
the paracone, as in Peromyscus (Hooper, 1957, figs, 9, 15, 16 and 
19). The mesoloph is directed into the base of the metacone, 
rather than extending freely to or toward the buccal margin of 
the tooth as in Paciculus (Black, 1961c, fig. 4) or some species of 
Pcromyscus (Hooper, 1957, figs. 18-19). The most progressive 
character of this tooth is the union of the metacone with the 
posteroloph, rather than with the hypocone. In this it resembles 
C. dentalis and is more advanced than Miochomys niobrancnsis. 
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Ti]veii though this union is diaraoterist ic of Pcromyscus, not all 
ineinb(‘rs of tliat genus are as advanced as is Coprmys dnitalis. 
The ineasnrenieuts of this specimen ai‘o : anteroposterior, 2.27 
mm; width ])rotolopli, 1.48; widtli metaloph, 1.52. 

The two specimens of Mi are rather different, as W(‘ll as being 
in very distinct stages of wear. The unworn tooth (Fig. 9 C) 
shows tliat tlie anterolopiiid is a very eom])l(*x ai-('a, l)eing formed 
of an ant(‘ro('onid (partly divided in two), a large lingual (msp, 
a bma-al marginal crest from tlie antero(*onid, and a long, narrow 
(‘rest fi'om the lingual ciisj) almost to tin* buccal mai'gin. The 
worn s])ecimen (M.C.Z. Xo. 7G44, Fig. 9 B) cannot i)e shown to 
have had a different jiattern. Tliis arcxi is much mon' comph‘x 
than anything seen in any other s])ecies of (^opnnys, or in Pumys, 
though the l)eginnings of subdivision of the anteroconid may be 
seen in E. ohliquidois (Wood, 1937, fig. 62) and E. spoh'inicusifi 
(W^hite, 1954, fig. 47). This area is mneh mon* complicated 
than is the con'esponding area of any of the Peromyscus teedh 
figured by Hooper, though it is approached in P. nudipcs 
(llooi)er, 1957, fig. 19). The protoeonid and metaconid unite 
at the antei’ior end of the metaconid, the latter cusp being the 
more antei'ior. This condition is ty})ical of both Copnuys and 
PcromJjsciis, and is a contrast to PJiimys, where th(‘ primary 
union is at the posterioi* side of the protoeonid. In (\ loxodon, 
the meta(‘onid is more isolated tlian in C. (S})i( r(dd( nsis. Tln^ 
ectolo})hid (in the sense of W^ood and Wilson, 1936; this I'idge 
is ealled the mure by Iloopei-, 1957, fig. 1) is mneh longer than 
in Eumys, being like that of Peromyscus in this respect. What 
may be a inesolojffiid extends from the middle of tlie eetolophid 
almost to the lingual margin of the crown, not being as elevated 
as is the eetolophid (Fig. 9 C). In M.C.Z. No. 7644 (Fig. 9 B), 
the mesolophid looks as if it were iierhaps moi’e correctly 
identified as the posterior arm of the pi'otoconid, as in some 
speeimens of Euniys (W^ood, 1937, fig. 58). There is a connection 
in this same specimen between this lingual crest and the anterioi' 
side of the entoconid (Fig. 9 B). The entoconid connects with 
the eetolophid in front of the hypoconid, rather than with the 
anterior arm of the hypoconid as in Oligocene species of Eumys, 
resembling Eumys clicnsis (Black, 1961c, fig. 3 A) and Pero- 
myscus in this respect. There is much more of a hypoconulid than 
in Eumys. An unusual crest that extends buccally from the 
point where the entoconid meets the eetolophid in one specimen 
(Fig. 9 C), is completely absent in the other (Fig. 9 B). This 
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crest is present in many of the species of Feromyscus discussed 
by Hooper, the closest similarity being seen in F. 7nittalli (Hooper, 
1957, fig. 18). This crest, which seems to be fairly important 
in Feromyscus, has been called the ectolophid by Hooper. It is 
completely unrelated to the ectolophid as that term was used 
b^^ Wood and Wilson (1936) and does not seem to have been 
discussed by anyone else. This crest is clearly a neomorph in 
Copemys and Feromyscus, and does not arise as a buccal ex- 
tension of the mesoconid, which Wood and Wilson would have 
considered to be a buccal part of the mesolophid. Both of these 
teeth belong to Hooper’s pattern type g (1957, p. 11). Of the 
species he studied, pattern g occurs in less than ten per cent 
of all except P. mauiculatus. (20%), P. truei (20%), P. hylocctcs 
(25%), P. oaxac€7isis (60%) and P. mexieanus (50%). A well 
developed buccal crest (Hooper’s ectolophid) is present in all 
P. liylocetes and P. oaxacensis ; 90 per cent of P. yucaianeiisis ; 
80 per cent of P. nasutus and P. difficilis; 70 per cent of P. 
boylei; 30 per cent of P. leucopus and P. mexieanus; 20 per cent 
of P. melanotis and less than ten per cent of the remainder. 




Fig. 9. Copemys esmeraldevsis n. sp. Teeth X 10, jaw X 5. A, JAF, 
M.C.Z. No. 7647 ; B, type, RMi and M 3 , spaced as in the specimen, M.C.Z. 
No. 7644; C, RMi, M.C.Z. No. 7645; D, cross section of RIi, jM.C.Z. No. 
7644, type; E, cross section of RIi, VI.C.Z. No. 7646; F, lateral view of 
lower jaw, jM.C.Z. No. 7644, type. Outline portion restored from AI.C.Z. 
No. 7646. The incisor slid back into the alveolus before fossilization. 
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Therefoiv, as far as the available data go, C. esmeraldensis seems 
closest to /^ oasaccnsis, among the species studied Iw Hooper, 
ill tliese respects. 

Tlie siiigh' specimen of !M;> Xo. 7644, Fig. f) I>) is 

both badly worn and bi'okcni. Hooper does not discuss this 
tooth in Pcromi/scus, This tooth is V(‘ry dilferent from that of 
Eumys. There is no anterior cingulum, and the inetaconid is 
(‘Oiitinuous along the anterior edge of the tooth to the ))rotoconid. 
From hei*e, a broad ridg(‘ runs to th(‘ lingual margin of tlie tooth, 
showing slight irregularities at the tooth margin, which suggests 
that it may include a inesolophid and an entoconid, the latter 
being W(4I forward of th(‘ hypoconid. A broad i)Ost(*rolo])hid 
extends acro.ss th(‘ rear of tlu' tooth. 

The incisor is broad, with a rounded anterior face, and is 
proportionately wider and rounder, laterally, than in C. (Icnialis. 
The enamel is fairly thick, and extends well onto the lateral side 
of the tooth (Fig. 9 D-E). The pulp cavity enlarges towai-d the 
enamel-covered side of the tooth (Fig. 9 E). The ba.se of the 
incisor is in the ascending ramus behind and at or aliove the level 
of Mo (Fig. 9 F). 

Three lower jaws are preserved permitting the composite restor- 
ation shown in Figure 9 F. There is a prominent chin proc(\ss 
in M.F.Z. No. 7646, not preserved on the other specimens. Such 
a process does not seem to have been present in (\ dcnialis (Hall, 
1960c, fig. 16). This difference may be sexual, but the overall 
differences in size and in tooth pattern suggest that it is not. 
The symphysis is weekly ridged, indicating that ther(‘ may have 
been a strong Transversus mandibulae muscle and fn‘e movinnent 
between the mandibles. The alveolar border drops abruptly in 
front of ]\li, as in C. loxodon, in contrast to its more gentle sloj)e 
in C. dcntalis and C. longidcns. The prominent mental foi’amen 
lies beneath the anterioi* root of ^Ij, as in C. loxodon, instead of 
beneath the diastema as in the othei* spc'cies, and opens anterad 
rather than slightly upward. The masseteric fossa is broad and 
flat. The masseteric knob is clearly differentiated, beneath the 
])osterior end of Mj, farther to the rear than in C. dcntalis (Hall, 
1960c, figs. 16-17). The masseteric fossa does not extend as far 
ventrally in the angle as in (\ dcntalis. The coronoid process 
pass(‘s the alveolar border by the middh^ of There is a prom- 
inent fossa betw{‘cn ]\1;* and the ba.se of the coronoid, which con- 
tains one or more nutritive foramina, as in other species of the 
genus. 
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At the present time, little can be said of the interrelationships 
of the five species of Copcmys. 0. esmeraldensis is probably the 
closest to Pcromijscus. C. loxodon is apparently the most aber- 
rant. C. longidcns may be ancestral to C. esmeraldensis. The 
differences between C. longidens and C\ denfaUs are not great 
except in size, which may not be very significant, phylogenetic- 
ally. Copemifs kelloggae is fairly close to C. longidens and C. 
dentalis. These three species are all closer to each other than any 
is to C. esmeraldensis or C. loxodon. 

Family CA8T0R1DAE 
Eucastor dividerus Stirton, 1935 
Figure 10 

Aside from lagomoi’ph material, fragmentary remains of this 
beaver are the most abundant fossils in the collection. The pres- 
ent material adds some features to the full account of this species 
given by Stirton (1935, pp. 431-437). Two upper premolars, 
M.C.Z. Nos. 7648 and 7649, show interesting pattern variants, and 
M.C.Z. No. 7650 is an upper deciduous premolar, hitherto not 
described. 

In both of the permanent premolars, the anteroloph is very 
long, covei'ing the entire front of the tooth, as opposed to the 
earliest stage of wear figured by Stirton (1935, 6g. 107). The 
parastria is present in one specimen (Fig. 10 A), but is con- 
verted to a parafossette in the other (Fig. 10 B). In each speci- 
men, thei’c is a small enamel lake, of very uncertain homology, in 
the middle of the paracone. The mesoflexus in the less worn 
specimen extends across the tooth to the posterior margin of the 
ci’own, where it forms a distinct flexus behind the hypocone 
(Fig. 10 A). In the more worn specimen, this is cut off from 
the posterior margin of the crown, as in Stirton ’s specimens. 
There is considei’able variation in the region of the metaflexus. 
In Stirton 's least worn tooth (1935, fig. 107), the metaflexus 
opens to the rear, and there is a small isolated lake behind it. 
In ^I.C.Z. No. 7648, the metaflexus is a triangular valley, opening 
posteriorly (Phg. 10 A). In the more worn premolar, the meta- 
fossette is widely separated from the rear of the tooth, resembling 
Stii'toii’s second stage of wear (op. eit., fig. 107), but retaining 
a minute lake behind the fossette. 

Presumably these variants indicate that there are numerous 
minor irregularities at the surface of the iinwo]*n crown, and 
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tliat tliese ai‘e vai'iable, a vai’iet}^ of slightly dif- 

foi’ciit pattei’iis M'itli W(*ai-. T1 k‘ oxa(*t aii^'le at wliicli th(‘ wear 
surface cuts tlie crown iiun^ also make* appi*ecial)le ])att(*i*n dif- 
fer rei ices. 

The upjier milk tooth 10 C) is clearly d(‘ciduous, as it 

is much lower crowiK'd than are the jiermaneiit t(‘elh. There* 
was a large single* root under the aiiterioi’ paid of the* crown, and 
two smaller oik*s under the posterior part. The anterior root, 
however, is projKirtiouately smalle*r than in P^. The hypostria 
and mesostria extend almost to the base of the* creiwn. The* 
metastria is long, but not epiite as long as the othe*r two. The 
mesoflexus and metaflexus iiite*rconnect, isolating a circular buc- 
cal mesostyle. The* metafi(*xus runs transversely across the j)os- 
terior j)art of the tooth, and is much more e*xtensive than in 
Pb The paraflexus is already transformed into a ])arafe)ssette. 




Fig. 10. Eucastor dividerus^ X M.C.Z. No. 7048; H, KP^, 

M.C.Z. No. 7049; C, Rdl^b M.C.Z. No. 7000. 

Family II ETEIUBI Y1 DAE 
DipRioNcniYS cf. PARvrs Kelleigg, 11)10 

Two isolated and unassociated unworn cheek teetli are jierhajis 
referable to this species: ]\1.C.Z. No. 8535, PP^, and M.F.Z. No. 
8536, IF\12. Since the pi’eviously known material is badly worn, 
they add considerably to our knowledge of this rodent. 

''Fhe premolar (Fig. 11 A) is cl(*arly that of a heteromyim*, 
in view of the two-cusped protolopli. The buccal cusp is (luite 
small, and distinctly subsidiaiw to the main cusp. Tin* metaloph 
forms a crest of nearly uniform height, nnining from th(* meta- 
cone to the hypostyle, and passing behind the slightly higlier 
liypocone. The hyjiostyle is at about a right angle with the rest 
of the metaloph. The valley between the hypostyle and the 
hypocone curves buccad behind the latter, but would not persist 
very long with wear. 
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The molar (Fig. 11 B) is considerd to be Mo rather than Mi 
l)eeaiise of its anteroposterior diameter, Avhieh is less than would 
he exjieeted in Mi (ef. Wood, 1935a, Table II). Both lophs 
are strong, and the ens])s form only minor enlargements. The pro- 
toeonid is the only really distinct cusp. There is a prominent 
ATilley betAveen the protoconid and protostylid, Avhich Avould re- 
sult in the formation of a Y-pattern, a characteristic heteromyine 
feature (Wood, 1935a, p. 165). The hypolophid is almost a 
straight crest, the cusps being very indistinct. The least depth 
of the central A^alley is lietween the tAvo stylids, and tlie valley 
would thus become closed, l)uccally, after a moderate amount 
of Avear. Slight further aatui* Avould unite the lophs just linguad 
of tlie bases of the jn-otoconid and the hypoconid, isolating the 
buccal part of the valley as a lake. This double union is char- 
acteristic of Dipriouomi/s (Wood, 1936b, p, 118). 




Fig. 11. Diprionomy.^ cf. pawns, X 10. No. 8535; B, 

KM2, M.C.Z. No. 8536. 



These specimens are the first from tln^ Fish Lake Valley lieds 
tliat can be referred to Diprionomys, Hall’s tAvo species (D. 
tcrtiiis and I), quartns) being p(U'ognathines Avhich Wood (1935a, 
pp. 92-96) placed in a S(‘])arate genus, P( rognathoides. The Iavo 
teeth here descril)ed are, hoAvever, clearly heteromyines, and seem 
clearly to be referable to Diprionomys. They are the right size 
to belong only to I), parvus among described species, and cannot 
at the present time be sejiarated from that species, even though 
the type is appreciably later (Thousand Creek). 

The measurements of these s])ecimens are as folloAVs : 



M.C.Z. No. 8535, Rl’i 
:\I.C.Z. No. 8536, KMo 



aiittM-o- 

posterior 

1.40 

1.02 



width 

anterior width, 

crest posterior cr«‘st 

0.77 1.43 

1.27 1.23 



SmiMABY 

A small collection of Pliocene mammals, from tlie tyjAc locality 
of the Fish Lake Valley local fauna of Nevada, adds appreciably 
to oui‘ kiioAvledge of that fauna. Included are: a taljiid, l)ou}nin- 
oidcs; llcspcrolagomys, a iicav genus of ochotoiiid ; a new .species, 
C. csmcraldcusis, of the cricetid Copnuys: and tlie lieteromyid 
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I) iprw}]onnjs. T1k‘ most abniulant mat('ria], ref(*ral)lo to the 
ral)bit II upohujus fontiualis, and the Ix'aver Kuca^tor divifhnis, 
adds to onr kiiowledj^-e of tlie deiititioii of these forms. 

These mat (‘rials permit a diseussioii of the iiit(‘n*(‘latioiiships 
and evolutionary ti*eiuls amono: Tertiary North Amei'iean oeho- 
tonids and erieetids. Ilcspfrolagowys is an iimisnally j)rimitive 
Plioeene oeliotonid, apparently i‘epreseiitin^ the survival of a 
line derived from the primitiv(‘ stoek of tlu‘ family, ])(*rhaps from 

J) cs)U(ifola(jus, The eri('(‘tid ^’emis (^op< inijs is revis(‘d, and three 
species })revioiisly iiK'liided in I\n'omyscus ai*e referred to it. Al- 
though erieetids are abundant in the middl(‘ Oli^oeeue, th(‘ North 
xVmeriean Miocene and Plioeene erieetids are lar^tely limited to 
intermontane areas, with oidy two isolated teeth from the late 
Pliocene Niolirara Piver local fauna of NVbraska and i^are speci- 
mens from the Thomas Farm local fauna of Florida. They do 
not appear in numbers in the plains until the late Pliocene. 
Coin])etition with entopty chine ^eomyids and with heteromyids 
may be th(‘ factors involved in the reduced numbers of erieetids 
in the ]\Iiocene and eai*ly IMioeene. 
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ADDENDTUM 

Since this nuiimseript was completed, three pai^n's, two deal- 
ing- with Barstovian and (darendonian, and one witli Arikareean, 
erieetids have appeared. Shotwell (1963, ]i. 49) refers a lower 
jaw from the Clarendonian of eastern Oregon to Perornyficus 
ef. dent alls. James (1963, p]). 112-129) d(‘seribes a considerable 
eollec'tion from the Clarendonian of the Ciiyama area of Cali- 
fornia as Pcromy.scus rus.scUi^ and refers a single lower jaw from 
the Barstovian of the same area to Peromyseus aff. dcntalis. 
Macdonald (1963, pp. 198-201) describes Eumys bJacki and 
E. wood}, and lists Scotfhnu.s, sp. indet., from the Arikareean 
of South Dakota. 

Shot well’s specimen is a jaw containing the first lower molar 
of an animal very similar to the type of Copemys dnitaUs (Fig. 
8A). Ilis figure (1963, fig. 52a) suggests an almost complete 
union of the anterolophid with the protoeonid, whieh is incor- 
rect, as there is a broad but shallow valley in this ai*ea, similar 
to that shown in Figure 8A. The metaeonid is close to the 
anteroconid, also as in C. dcnfalls, to which this specimen clearly 
should be referred. 
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James' description of Pcromyscus russclli indicates that it 
is very close to its contemporary, Copcmys csmeraldcnsis, and 
that the two are certainly congeneric. The Ciiyama form shows a 
union of the paraconc of with both the anterior and posterior 
arms of the protocone, a condition more progressive than that 
seen in (\ fsinerahirnsis. This type of union is present on 
as well (James, 1968, figs. 47, 52), and this species has thus 
progressed half way from the Eumys condition toward the 
situation in Pcromyseus, where the union is exclusively through 
the anterior arm of the protocone. As in Copcniys, the metacone 
of ]\P has shifted its point of attachment from the hypocone to 
the posteroloph, whereas this shift has not occurred in iNp-s 
the lower teeth, the pattern of ]\Io is almost identical in the 
two populations (compare Fig. 9B and James. 1963, fig. 53a). 
In the California specimens show the same variation as to 
the ]U'esence or absence of the crest called the ectolophid by 
Hooper and by James (but not that called the ectolophid by 
Wood and Wilson). The peculiar accessory crests and cusps of 
the anteroconid region of C. csmcraldensis (Fig. 9C) do not 
seem to be present in the California species. 

In spite of the similarity in pattern, there are significant 
distinctions in size, especially of the first molars. The length and 
width measurements of of ]\I.C.Z. No. 7647 exceed those of 
the mean of P. ri(ssclli (James, 1963, Table 22) by about six 
times the standard deviation, and the length of the smaller 
of C. esmcraldcnsis exceeds that of P. russelU by over five times 
the standard deviation. The transverse diameter of Mj of the 
larger Nevada specimen is larger by nearly 3.5 S.D. The third 
molar of M.C.Z. No. 7644 is larger than that of any sjiecimen of 
P. russclli, but the difference is not significant. The probability 
that either measurement of ]\n or of Mi of C. esmcraldcnsis 
falls within the limits of variation for the population of P. 
russclH is thus considerably less than .001, and is therefore 
negligible. 

These factors all indicate that Pcromyscus russclli should be 
referred to Copcmys, and that C. russclli and C. esmcraldcnsis 
are closely related but distinct species. 

The specimen referred by James to Pcromyscus aff. dent alls 
is appreciably smaller tlian are the other specimens of C. den- 
falisy as James indicates (1963, p. 129), with an alveolar length 
of only 3.6 mm (cf. Table 4, where that of C. dcntalis is given 
as 4.35-4.40 mm). It seems probable that this difference is great 
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to pla('(* James’ speeimeii outside tlie limits of C. dcntalia. 
It is j)resumably also referable to Copnnys. 

Pcromyscus parvus Sinclair (1905, j). 126) from the middle 
John Day of Oregon, ^vas included by Jam(\s as a rather dis- 
tinctive sjjecies of Pcromyscus, only (piest ionably i-cfei*able to 
the modern g’enus (1963, |). 128). Study of the only known 
s|)ecimen shows that it is clearly a small sj)ecies of Lcidymys. 

In his j)aper on Arikareean fossils from South Dakota, Mac- 
donald describes Eumys blacki (1963, ]). 198, 21), which is 

clearly coinyeiieric with CotimuSy and E. ivoodi {op. cit.y p. 199, 
fio’. 22), M*hich is close to E. dicnsis. lie also refers two isolated 
upj)er molars to iScotti)nus sp. indet., thus extending the range 
of this genus into the Arikareean. 
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